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^ef^l^ (grinding), efl^S ( lapping)^ ^, 3) (dry-etching) °l-g-*H 7>^tr 

A>s)-olo] ^ol^o] ig-^ofl ^-tr ^-Br, #^<fl ^>7> *§s§& a>4o] 

<H ^|o]3S|^ tifl^* ^<3] ZLS^^Rr ^-7)1^, ^-71 ZL5K1^€ ^r^H ^ °1 ^ ^ 

afl^-i- ^ji. Hfl^sRr #7fl<4, ^"71 Sfl^ ^H^o] yfl^-g- ^-^^^ ^ 

1-^* 7fl^H ^r#* ^A]7lJl, JI7^ cfolo>s.= igcq A>-g-^ #^Aj ^ ^^7># 
*£#^°.3-^ ^^-g- ^o)j7 u}-o>7> 7>3 ^J±i£ ^ ol^ JL3±7\ ojcf. 

£ 2 

*W>}°], -g-^, ~B±°] <HR1 (dry etching), :i£ieM«o\ ^sRi , efl^g 



26-3 



0030066080 #^ 2003/10/21 

^H 1 ^- °l-g-^r ^V^M 3M^£| {METHOD FOR SEPARATING SAPPHIRE WAFER 

INTO CHIPS USING DRY-ETCHING} 
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10 : A r s}-ol<H ii : cfolo>^.c ^ 

12 : Bfl^g 13 : c^jo^jEL ^^e) 

14 : cfolofs.^. ^ 20 : <HR1 



-g- ^i^M «>£^ ^^XLED) ^lSofl A>-g-£]^ Aj-TxJ-ojcH ^H^o] 

A>s)-ol<>| ^H^o] ufl ^o. ^^.o]^ (grinding), sfl^ ( lapping)^ ^, H.J*M 
(dry-etching) °l-§-*H 7>^-^- o]:f ^hbH *|J (scr ibing)^\° S*) ApSf-o^ 



eslH *fl5.£ <3^Ji* ^i^DpflS. ^SlJl 9X^ LED ^1^3-8- ^7l<Hl^ -g-7 r 
M- ^HlS. ^l^H ^ CF ^.sfl^, s)-^ -^2}-^# ^BRr 

*fltb£ Ajj^i- ^.g. ^530.14, ^^ofl^ ^2)-^:#7fl(GaN)^ Jl^li ^ LED7> -f-^ 

ofl rt)-^ 2^ %*Lq t oj-g.^ 
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S.*)A 7}^}7\] LED7> led, LEDJH} $\s. 

7\ ^JL s^H 565nm ^5.3. ^M^o]]^ b)-^-^) ^-^o] ofu|7l "fl-S^l *r<£l 
525nm Jl^S. ^ ^ GaN LED# ^^-£.3.*) o]e^ ^-^ 7 > ^fl^Sl^cf. o)-^ LED c]i 

^ #€<3^ 7V^f-ofl 4e^, ^7fl 100^^1 tfl^ SL9) LED ^ 

^f^l- Ul^fl- ^^-^Jil- ^Al^O.^. + &i=. cgAj-nfl^ M}-^^]. 

711 3534. 



^*r^ ^12: *H^, GaN ^^-a: 7]^- -g-ofl M0CVD(Metal Organic Chemical Vapor 

Deposition)^, HVPECHydr ide Vapor Phase Epitaxy)^ ^ 7l# MBE (Molecular 

Beam Epitaxy)^ £.3. ^^l^Tfl €^f. °1 «fl°fl 7l#o_S^ ^S. Afsj-o] ( a -A1 2 0 3 ) 7} 

# ^ SiC 71^0] A>-g.^ji o^cf. ^§1 , AVsj-o]^ ^-#1±<§ (Hexa-Rhombo R3c) cfl 

^ c^r a o v ^^ ^7pJ-^7> 13.001A^- a# 4.765A2] 

3*r# 7\ E]m ^-^nf. >^>sq-^l <=H ^^(orientation planeHl^ (XOOOl)^, A(1120)^, R(ll 
02)^ ^O) olc}. Aj- 7 ] ^ S ^ ^.x^ ^^j-g. AW o| 0^71^0.5.^ ^-f , hIjh^ 

GaN ^;£ol -g-ols]-^, SiC 7l^-oll Hlsfl 7^s>Jl JL^H *}7) nfl^-ofl ^3, 

^-§-€4. 
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A oHl £*>aj.2.3. ^€ ^1 ^% #sfl = #, I? *«2 £^ #efl = #^ 

^lS^cf. #7l A I #sflJE.#^ GaN#^ AlGaNf^^ ol-f-^^l ^ SZ-^ , # 

7] SM§#£- cf^°^>-f#(Multi -Quantum Well) =?-3zS\ InGaNf^S. ^ Sl^. 

5Eth ^oM *fl2 l-eflHf^ Gam^- p*§ AlGaN#-°S 4 1 °1 °fl , 

GaN^I- -S#*M *Hi a>bHo1 7}^$\ qx}^-^ *&<#a\7]7) «fl AlN/GaN^ 

* ^ $14. A^o]^ 7l#£ ^71^ #^°l5.JL, ^ H.-- # 

^^*V7l °i<*\°\] sfl^>^ ^-71 *H2 #efl = #o4 

*fll ^-8: ^^tb4. #7] *1]2 #Sfl^#^r ^-8r 7^# %JL $XSLIL 

S. ^7} *fl2 JE*I^ #2fl = ^ ^°fl ^7H>ZL =L ^HlHdjfoj ^ofl ^ 2 ^ 

* °1 «fl, -S^l ^S^^IMSr ^71 a^o]^ 71^0.3. Af^oi^ 90°ls|-8- 

4. 
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, 5. la^r ^.^o. £A )t!r 3 S^SKr c}o]o>S.c ^(11)^- A>-g-^}c^ AfsJ-o]^ 

(10)51 tifl^^ ^-^(^1- f-o] ( 115^)5- ^^Vcf. ojo^ £ i b ofl £A)tt til-fif 

3.7]?} 6w9l ^o)o}^ #siel(13)# <>l-g-€>H ^°J<3€ *}sM<H 4IMs](10)S- efl^S #31 
°1B(12) ^MH dt^s] ^(ofll- »<H, 81/md)S tl n >^. ^71 £fl^ol Aj- 7 i efl 

^ *>3]r7>*lS £ lb°fl £^1^ «>sf ^o], <y^>cq a 7l7> tHd-s.lL #e^sl(13) 

£ lc°fl £^1^ w>^- ^1 #7l A>4olol ^o]5](io)^ c}olo^= ^(14)^8: 

Al-g-SH ia^jajlo^ 7 fl ^ ^ _o s 



-f i32fl^l(scratch)7> ^cf. ole^ *Mo)o] <%}o}3] yfl^*- zl 

°1 D ti-?- 7]^<^ ^f-^£7> ^o^t}. St}-, 2fl^ol ol =-o]^l ^-Bflo) A>sJ-o]c>| ^ojsi] yflig-g- ^ 
3.e}olHj^- f>\i£ t 7].^.o.^ol #*>cc| cfo]o>S.= ^(14)0] ^ #^n> S^ofl 
Efl*]5. <?]S1) £ 3a<Hl £A]^ w}<2}- ^-o] AjzJ-tV ^ £ 3b°ll £*1€ 

34 ^o] o^««o] 2^5^ ^ §-^fl7> ^-7] ofl ^-o] sfl^ ^ 

icf ^ ol-g-^H A>s|-olo1 ^013)0] afl ^^. ^e]^*Vcf. 
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£ 2a<>ll M-El-M-fe i:H2fl^7f 7^ ^7^ . Qo] , ^EpJ ^.^o. ^ a^o]^ 

o]*jj ^-§-0] "go^]^- ^-»l^o] ^^^-cf. Sth, A oM cfo]o]-S.c nfl o. _j L7 ].o 1 

S, ^"71 #2fl^ «^o)l ^sr>ig Cfolo>S.= ^o) £ 1-^1 & H ^}S-^o] ^7>E)<H ^ 



*M*-*H lk%^7} ^-2] *YS.Z\] ±7}^r 7flt ^0.5. A], A>3)-Ol<^ $j]o]3jo] Hfl ^ 

^ -g-^ (stress)^ -f-«fl 21 A -8-°l*l-al Jl^-^o] ^3^0]^^- 7l-^€r>7fl *H , ^ 
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<25> #71 71 #^ 4^11 » ^§*M 

<26> AVTgofl aVi^l dfc*>7> *>^°1<H ^IH^ tifl^-|- dt^Sj ^TflS ZlS]-0]^^^ # 

Tflsl-, #71 ziel-<y^ A>s)-oloi ^ol^^ afl^f ^21 ^-7)15. Efl^Kr ^l^, #71 Hfl^g 
£ A>2j-ol<>| ^o^o} afl^^- -g-^*} 711 ^3 H^l^. _^5}ol ofl^Hr *2 #71 JEL^M 

oll^ Af2}-olc>| ^H^o} y^^g. >, H e|.olo o l^ #711-1- i^Rr Afsj-ol^ ^ ol ^ 2] 



<27> ^. av^o} ti>^-3itV ^aHHIa^ #7l JELiiH ofl^i^. RlE(Reactive Ion Etch)^^l ^fl 

ol^-ol^l^, ^o]^ 502: o]# ^Alslcl, #7l = eH o)|^|o] Rp W ).olo^^ ^ cfl 26W°ltK 

<28> S^J-, #71 ^.Bfol ofl^l^ tg-TlHH, #7l A^ol^ 31 3]^ qo]$_ 8 0OA <Hl ^ 

3tt 3°1 ti>^^. 
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< 30 > £ 5fe ^<H1 ^>3|-ol^ 3Hs^ ^-«<HJ# S-A]^- ^£o]cf. o^, s. 5a 

°H w>sq- ^-o] S)^e>^ rfo]ol-s.c ^(n)-g. Af-g-^H *>sM<H ^1^1^(10)^ afl^* 

^^1(^11- H5/^m)S. ZLe}<?]^ (grinding)^. 

oi> t}-§-°.S, 5. 5bofl jea]^- w>sq. ^o] # 7 ] zLeJ-o]^^ a}^^ <?fl ols)°l wfl^ efl^g 
(lapping)tbcf. Efl^g ^oflA^, ^-Aj- o^o} 6//m o] ofs. <= ^e^(i3)l- ol-g-*} 

^ a)-4 0 H ^H^ClO)-!- 2fl^ #eflolB(12) >*MM ^%°] ^^1(^11- #<H, 

81/an)S. <$.v}&t)-. 

<32> Cf^S, £ 5c<H] S.Altb ^-o) a o V 7 ] gfl^g^ A>3lH<>| cqiols] (10)^1 Hfl^^- 

J T-^l a J-^- ^-el-^ ^HR 1 (20) *]-£}-. ^til^ o.^ =e}ol ofl oj| c$z\ 7 }x] A}-g-sm f 6\] 

3M#°1 ft 3., °HHg 7>^M, ti>£^l J2.<3# ^ 5^ RIECReactive 

Ion Etch)^* A>-g-s>^ %o] w]-^^cf. ofl^Hi sfl^g ^ ojj*: a>s)-o1 

<H SIMs) tifl^o} g.i£°\] ^->$S)±r iHBfl^lt ia^lU *1 a?n^ 
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<34> S. 6^r ^ofl 4€- ^V^ 0 ! 0 ! 3M4^ -g-^»H] A>-§-£]^ JE_^o] 6\}$ o]3f A} 4 

<H $14. 5- 6a^r « °1^ iasfl^l?} *g^& ^V^^l^H 3Ms]sl c+ig^ £ai^>ji 544. ^ 
^l ^5L^ 44°1°1 31 °1 31(10)4 S^lfe £ 6a*11 5.*}$. 44 £ 0 1 i3^l7} ^4°1 
514. £ 6a<HH 5L<g-f Jl lOaS. 5.*}$. 7}^-^o] nfl-f ;#<j}7ll ^€ ^^-S., °1 

^ ^4tt ^a^l^ 1 ^^SHH ^°1 7>Sflx]ig 3 Bflol ^Va^ ^l-ol ^-Cf. £ 63^1 

:£*H £ ^ JjLjr lOaS. SAl^ -§-^ol ^aVo] ^^^14. ^, £ 6a£] -§-§l°l 

^(10a)^] £ 6b^ ^-S. 6bS. 3.*\& ^g-4 ^-o] ^3}-^a^ -g-^^ ^ 

^£]J7 ; ojJ^ ia ^o)« 0 l ^-^oil^£ 3.bHo1 3-^$- ^^s>7fl #^4. 44 



-g- ^ofl 4€- 44 0 H 31 ol 3i1 sq -g-^-^ofl 4-§-4tt =4°1 °fl^)€- RIECReactive 
Ion Etch)^ 4*1) 4^-^*1-4. i 7£- #7] RIE^Hl 4*11 i=4°l °fl% lo l °1 

•f-^l^ 44°H 3M ^14 S^4 ^Sl-l-, i=4 0 l °\)$°] a1*HI 44 ^a^v ^o] 

4. £ 7a, S. 7b, £ 7c ^ £ 7cH=r 44" ^4°1 °I)3M 50^, 1003, , 2003: ^ 4003 ^<?> 
^« ^314 *V4°1°1 ^o)2] S ^o^ ^ A>^loli4. £ 7-§- #2:*>^, = 44 413 

°1 ^m^l ^^^^ efl^g^-^ oi* A>4oi<>i 3]ol4o| ^3.2fl^l7> 

#4iSRr ^J* t ^ &4. iHEfl^Hl 3«fl ^^1^ =m ^l*>7l 3«fl^ 

-^-4°1 ^H 1 ^- ^°l£ 50^ ol^l- ^^51^ 4^-3i^>cf. 
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<36> £ 8^ B.Qo) fAt ^ RF ttr 0 l°^l- >£-f jelsH ofl^l-§- 

^ ^4* ^ifl^ A>3H<=r. =B^o] cHl^lo^ ^-i- ^ofl^. 7^7} 

SZ^-M-, °fl^ HS.^ (profile)* ^*Rr ^t!" ^ttt RF wVol^^ojcf. £ 8a, £ 8b ^ 
£. 8c b AA RF 140)0^7} 19W, 24W ^ 26W°J «fl HS-Sf^sl sa^c]-. £ 8*1] 

ti>54 ^-o] rf yj-ojo^!- ^^M^ °\}^ ^ofl 7>^^lcf. ^, RF «!- 

°H^7 r £0. *£l , 61)3) 3MB(rate)7r #o}*l:n. ofl^ s^^<^ 0 ] ^*iofl 7 >^ 
W ^ — 3- ol^i ^3^o]tiJ ^ A] ^ 
<37> #7] RF t"H<H>i7r 26W# ^-af^ PR p}i3$] (burning) 

<38> olAj-oflA^ Ajtg^ cjq-ol ofl^jofl ^H^l^H iLtf -g-ol^>7fl 9X^. 5. 9 

£ 9bSf Jg.^ 7flt ^ Efl-^-^7> ^SrTfl ^BJ3<H ^ ^^^l 7^ 

<39> £ 4a ofl H>S»f ^-o] ^EflSl «J-«H «3j*|-ig. #3^1 ^*fl A>s)-o)^ %} o] Sj 3] S 
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3*1*1 **SSl4. Si 9a°fl £°1 £ «*3<fl 

3 sq^^o] 7^ ^cf. 



ofl ZL n>£^ol ^S>7fl #^7ll A>SM <H gMs)* ^ofl A>-g-£) Cf o] o} 

^ cj 7 >l- #0^, q-o> 7 > ^fl#Sl 7>3 ^-i^- ^ ^Cf. 



7>^1 *HM1tt ^« 



26-14 



]M)030066080 #3 2003/10/21 

<42> M. ^ofl icf5^ i A>5j-o]^ ijflol^# A}-g-*M ^l^.^ ^4i^> ^ 

-g-^( stress) -ft- °S -R-*1^°.S*| Jix} -g-ol^-JL Jl^^o] i^efo] ^. 7 V^«>7fl 
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[3^8" 1] 

#^°fl ^>7> «g^€ A>4ol«^ ^o]5J|^ tifl'g-i- 2H}^5fe 

31; 

#7l Zflag^ %}o}*\$] afl^^ E-SM ofl4Jar>^ ^Tfl ; 

^l-g-t!" AfBl-olo] ^H^o} 

RIECReactive Ion Etch)^°ll ^efl °]-¥-<H^-§: ^ej-o] 6fl^^- o]-g.^. aJ-s|- 

n°) *\ si 

[^T 1 * 3] 

^ll^Hl 5a<H>H, #71 ^b]-oi ofl^i^ 

^^£503: ol^V ^Al^^- B.^o] olHl-i- ol-g-^- AfsH^ $})o]2)o) « 
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